Searching PA] 



http://wwwl9.ipdl.inpit.goJp/PAl/result/detail/main/wA.., 



PATENT ABSTRACTS OF JAPAN 

(11 Publication number : 10-201476 
(43)Date of pubiication of application : 04.08.1 998 



(51)Int.CI. 



C12N 15/09 
C12Q 1/68 
G01N 33/50 
G01N 33/586 
G01N 33/58 



(21 Application number : 09-010996 
(22)Date of filing : 24.01.1997 



(71 Applicant : TOSOH CORP 

(72)Inventor : ISHIGURO NOR1HIKO 
SAITO JUICHI 



« m & 



2 



(54) ANALYSIS OF NUCLEIC ACID SEQUENCE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method 
useful for gene diagnosis, etc., through analyzing a 
specific nucieic acid in a highly precise way s by using 
the nucleic acid in a sample as a template and treating 
it under specific conditions, 

SOLUTION: This analysis method includes a process for 
producing a double- stranded DNA having the nucleic 
acid sequence of a specific nucleic acid in a promoter 
sequence for RNA polymerase (downstream), and a 
process for producing and assaying a single-stranded 
RNA, wherein the above processes uses the specific 
nucleic acid in a sample as a template. The process for 
RNA production and assay is initiated by adding at least 
RNA polymerase, ribonucieoside triphosphates and a 
probe labelled with an intercalator type fluorescent dye 
containing a sequence complementary to the produced 
RNA to the reaction liquid after ending the DNA 
production process, includes a process for assaying 

fluorescence intensity of the reaction liquid and is performed at a constant temperature, the 
specific nucieic acid being analyzed by a hybridization process including denaturingannealing 
and without separation of any probe not complexing with the RNA produced by the process. 
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(57) [mm (*je*) 

DNAK^5Z*lDNAJ4^t5DNAfiKII 

swi*^rr4-*«RNA«*jjaKxs3&>i5,*>) , is 

R N A^rtaiSlSJiD N A±fltrS»Tf*, *£>RIG 
Hf^SXPfeS § *i & R N A CffiMWffiyy £#tr 4 >- ^ 

ift^avKisfc ± 0 as r n a k Mfe#&m 
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wmmftmz&^x . mm^&immzmwt lx. 

u ^ *t i o T^MI£ie?'J£ W^4-*§IR N A 

T"KRNA±Jc ■ fii5£HiJ4. D N A£jSlfI»T«, 
*e>Rl6»E£*l«8r < t i> R N A* 0 >J * X— x s y #jr ? 

7" 'J r-f -tf— S" a V«^aVKHSt= J: 9 £l£$fi4 R 
NAt ffii=H*«j£ LTi «3r v ^a-7'&ijW^I^ 

JtKR LX>Mffimfr^t-f& Z b *m®ib -r 

§ ix^ rn-^4« , R N A*f U ^< 1/— X t j: -? T±l£f- 
-tta3efS** I *JS LfcRNAtro- 7"op B 1t; -< > * 
*ijf 1 X(± 2 (c£»«o#ff2r8i. 

C5T7>f V— tt-t<0 5' fflUtRNA^U^U-XcOTn 
q&— ^ — lE^J^-fTn^E— ^ -77 -T v— T"£> -5 X . 

%&zb*mmb-?&. ft * if i izmmco^mum . 

fafBDNA£jftI^\ fflerat-^-r?^? 
ffl<7)7° ^fL^><7)7°7^ -e— 
CO^-'Sr < i: t>— 7j COT y A V-S^f^^f is U #'5? ? V 

fflSW^cDNAf^L, iiltgiSRS, »JW 

9 -f v-av d n a # y * v -x cojf&Tizx mfewm. 

C 11*11 6 ] |ffia D N A£j80M& , !K^1/-Xfx 
^y'J7?ygy (PCR) ffifci D N AfciMW 

hmF*i&zb*mWib-rh, m-m%Ax\±3[zim 



[0001] 

im^m-i-smaimi *3mhj±, dna^rna^ 
xizim-t 4 fzbbnftvttmtzm t , 

#»»4Hff "Ceo* m . ^mmirFco? u~-y 7'xcom 

m . m/iz^Miik^crmmmcDftmxcDmmiz^mx 

[0002] 

<Msamm t mm^wm^^-r * 70-7' < «7d 

[00 03] ^J^{±«J; 0 , W5g»»Oj|ft4»ffi^ 

#^E5ijt *r Lxmmm-szB&L iM&smipt* 
^mtm^ttxv^, zcr>umxn. 1-^70-7 

[0004] iS^, ^wi/-7fx-fyy7?y 3 y 
(PCR) &^PR%$ tifc i i: fc J: 0 . ^«l*]*frT 

7>^a^iffl®-r4£i:*^r^i:^o3t£i:*^. PCR 
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tt-Cflf JfittcBtffi-r 4 i t #58* § n * ; t 6 . JJE 
[0 0 0 6] L#L&#£>. ffl*WH*flsWt3H*fl: 

nw»*£ffl<»rifittt>*4. set, B/F4Mtxet 

"JIBttfcfc*. 

[0 0 0 7] 4fc, PCRffifc±9#seSSI«9ie5£«H 

c Rfc j: &mmmm i —&mD n at-£> 4 £ 1 , r 

t±. *BRJCa^rn-^'*jfiaii», *BS!BrCft4~ 

(t^T— f-V— U >" ^/denaturing) fc s ^Of^££PL 
T ro-7'D N A WIWD NAt <7) ~*MD N A £ flM 
$it4^XDf:ft# (T— — U ^/annealing ) j^/^ 

0>8Mfc*f LTtffcfctf* b ftWmzm&tZ Zbb 

=5:4. 

[0008] traaLfc«st8t«ffi*«ffl-r4*wi£fc:*i 

#WffliSfl*]K 0 U^£W£> 0. PC RSj^SaRWSr 

«dtt<^Bei:^aiiiii*«>±tft. 

[0009] fit, ±IEOj; d&ffl#;£ffiffl-tirf\ r 

n-T'om^^au^rsti^tT-f*— f-^-y >/ ■ 

PCR5CJ: 0»«SWi«»<WWRSSf»L#**W 
ffiOBSfaWSiH) & *1.4 £ b b & 4 . 

[0 0 10] StttttBJL&v^ffiSii: LT. -f V*- 
^U—^-ttS3tefe»^ffiTT"PCR^^v\ 6UG8I 
co3t3fcS:«!S&$-4 £ t (c ± 4 flWife&'SUKS *VT ^ 4 

(Mi-tf . fJISff 5-237 0 0 0^&$8/g^<9£>»9> 
A, 173 (12). 959-963 (1995) /A 
nalytical Biochemistry. 22 



9. 207-213 (1995) 0 -f"=Sr*?^, 

PCRCJ; 4ii(i*!Hj*^*^D NAT'* 4 £ t *»6 , 

[ooii] zco^mizxtui. mmbtzRm^m^m 

Zb^mb**), Mmm$&mirt>BtS5Mt&WB.l,X 
[0012] 

[»TOi^LJ:5i:-r4iSffi] ^ioH, >fy^- 
« 1^- ^-ttS3tfe*«#4Tt P C R ?rff I k MJES 

<ost3t£a5&r* - 1 (c«t 4^wffi«. imam t% 

[00 13] L^L^^'6. i^TfffiJi:. -{^-^1/ 
- * H^3C*S«^3WB8aW=^NI^«t= > ^ - ^ 
W-^gy^-4<Ii;tc**LT, 3iCPW(c»S«IIKtf1- 

-i^ 3 yt 4 £ i; fci ~oT±^ y777^> Vtp± 

•caos-r 4 £ 4 i; v ^ mu&t) *> . * 

7-^v-<?oiE?iJfcJ:oT{i£*i.6^Sv^cffia*S^-r4 
bLXTvJ^-yj^-tfUE&ZtlhtblzKh. A 

tz&m- 4 A" >y ^ if 9 ^ > H OiMJu^ . g « b -f 4 

[0014] fit, £i0»?^t LT, SS^K^0# 

idCiMH-Lfc. #Sc0S@gffi^J«l2li«t^ftiit-4 

»«0»«f»*WIS*l.fc (#K¥7 - 185599^ 
fg/E P^ v ifflt7 14 9 8 u c 1 e i c 

Acids Research. 24 (24) „ 499 
2-4997 (1996) ) #Bg) <, cWjj&iZktl 

Tu-ytm&mmbmwm^m^t^ bwmz 
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7" * WS8«f3«fifc3fetf -5 T fsP^cSs Jn LT £ ft tr , 
[0015] 

*\ #*ft*4-3 P C Rifefc J: 4 lfflIgim;:33^T r 9 

r^co^-iis^^^-^-^ - u ■ u y rjs 
[0016] WSg8t»&*tri: ; RH 

wm^mmtLx, %cv±wlwhzrna#v*u-x<7) 
mm mzmmm) tt-t&-*mDNAZ£.m-t& 

DNA±j£Eg£:, SDNAMRNA^'J^l/-^; 

1"I)RN A£e£ ■ h 3r 0 , IitiRNA4 

• #J?£X*£iX DNA^ja33e»T«, *«RJ6«t: 

stRt/feKsn^RNA^fflnw^iE^JS-^tf. ^y^ 

f-v— u y^' ■ r— — u y^&SrS^w :/u r>f 
t*»«i:^4»iea»*«f*^c*ft. jar, 

[0017] DN A^tXgTti. #5&f£ffi£#!Mi: L 
T , * C9±i®$tC R N A ^ y ^ y — X CO T u ^ — ? — K 

sisxeti, ^jg^sgie?'j^fflffis^^ie?ij 

A>KU l-Wft^y'J ? U-^-y F=«R£ 
[0018] -f-^r-btj, luieco «£ 3 ^-a«77l V— 
#5IK J££fl oZtizXK). Iff BCO ± a £X*IID N A 



[00 19] *SKHfctJV^*Cfiffl'f-4DNAjKU^l'- 
xil ff$fclWIRW:$r< , mtf^dMfDNA^U^W- 

X I I I , ?l/y)77^y K T4 DNA^'J^ 

T7 DNAOT^W^ Thermus 
aquaticus DNA^iJ^l/-^, Therm 
us Thermophilus DNA^Wl/-^ 

[00 20 ] *?mX'm^t>tL&y°V^—?-7°y-<(~? 

fu^ily, 5' 3' *ffi(C|*]*^T, 

^•=Sr < i: i> , R N A?Jf U > y — x eoTa^t — ? — iE^I , 

*ttW:aKK#f^-*»atttffl«'r4feft. 6-10 0 

n Asjc y ^ y-xsoTo^E-^-IB^iJ 1 

^1S* <yy^-t£S) ^^LT^^^xT^Tt^ 
V\ DNA^XStC33^T, WSeEHJ^RNA-CftS 
, fTifi i 3 =Sr D N A ^ffSRJE 2r ff 3 ff 

tx ftfewmzmmb-t& cdn ACD-sfczntii «t 
s«t-* 4 x^^y y ^ ^ y * y KsmRSffiffl-tn 

^-tf07°7-f ^<7)*£Ji, cDN 

A-^iRtgi # ^Tff *>3x4 d n a^° y *l/-XCDim 

y ^ iz-xam^f y y ^'^ ?w f3$K£M-£ 

4. 

[00 2 1 ] DNA^R!cX^iM< RNA4K ■ SJSX 
gT'ii , 4iJi£ L X*i3 DNACRNA^iJ^WXj 

[00 22] >I^X^{±, DNAi^XS^Tfi:, -t 

oKJEMtc^< i; ^ rnajku ^ y-x, y ^ ^ y 
*y h 3»i»&tjf*jRS*i.*RN A(=ffln«*i»i*^r 
■f-s -f y^-^y-^-ttm^fe«T'Si8?tL^ra- 

^ r *«flPflE^-*itfcJ:o'rHH&S*t&. ft-jT, DNA 
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cvnm&*®s£? hzbtfx-%h« rnam^ as 

XgTfiffl-r h R N AjKU -X >tfcU±Wfc:«IRWi=Cr 
X, SP6 RNA^U^P— X^i:'£7)^StltC^ 

[0023] ^ffcHj-cteffl-rsrn-T'ii. RNA^'J 

WSNteth-XV I+IDNAlCf 

-#1^-? -^-fe«TlIii Lfc fc W$> & ( fflFF 7 
-18 5 5 9 9#£«/E P&mmi 14 9 8 6#4i$B 
/N ucleic Acid Research, 24 
(24) s 4992-4 997 (1996) #{$) . Z 

[ o o 2 4 ] -f y^-^i—^-ttS^-feSti, 
%4H L McoV>*;-$ : ftLXWMZtiXi>^\ 

n Atc-f i^-v- 3 y-rs z t zmf^-fr^x* 

m\ mKcommt -y M C 6 -Th i o l mo d i f 
ier. CI ontechl) SrWtS Z b 

4. ^( y^-*l/-^-ttf )EM«^ 'J 

■f, jfco, ^-'J^'Jf^^^-f-KcORNAtCOffiWt^ 

7U - R N A fcrfflUfitpfc igfflE?iJ<7) H $ t 4 s R N A 
tdtfi-iWRttfcfflfil-rSfcft, 6-1003f?l/^f 

nasKU^p— ^SflsfflS-fr^ikfcioT. irn- 
SRNAh ffiag^f 4 i b ih> . r 



(«»t«ffUT±jRS*i.4RNA3MRTa-7'f:ffi«S 
[ 0 0 2 5 ] ^BJiODNA^IglCfc^T. PCR 

m*rsozbij*smx"fo& a zmzx^. dna4k 

AlE?iJ^JxSc.aSrti(iILTfe§. itL^Hfrac7)RNA4i 
Sr^fo^tfi. DNA«lgtfcv^, fulfil J; a 

3, »*«PCRffi£SStirt*uf«fc^. 

[0026] 

[oo27]ii(i iCRtfwowjeeii* 1 - #isrn a 

tfOcDNASr-^fiic-r^. ^ffiSilfc c D N Ali, 

[0028] zcoscmmte, mfcmmmcr) 5 ■ mtm 

it, 5' \m~RNAtfVj<ls—Xcr>7°n^—?—ffim 
[00 29 ] , RNA4lfi)c ■ WEIgtSP*. 

R^sffi t -f y ^ 1/ - ^ -ftfi tmrnx-Mm Ltrn 

-7" , R N A^° V * U-XRXf V ^5 ^ K3iW 
Z-grtsMMZmmt. RNAsKU^P— XtfOSJSiSJKfc 

t^fy^a^-yay^. RNA#y^l/-XO# 
fflCiot, DNA^RtlStifcV^T^BSt^ix^Ta^ 
-^-IS^ttl-Z^lDNAjfctC, #5eKKK 
50**^-6 RNA**te^SfL5. <E!?Sn/SRNAI4R 

ftbx&ma&mtt-i. m~?x, z^nn^mm. 
[oo3o] mm^mmm^-^mDN 
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it. tolsr^wv-st^Tc?^— v—y^-i^—iptitfL 

»tfiBSRttD N A# 0 * V- X ^WiW LPCRgrfrX. 
[003 1 ] H^^IJ 1 

*%BJO^W^ffitJ; W^HCV RNASr 

[0 0 3 2] (Dffl^IifHCV RNA (M§^ 
<7)JS*#-f - 1 — 1 8 6 3 SrAtf/Kato, N. , Hi j ikata, 
M. , Ootsuyama, Y. , etal. (1990) Proc. Natl. Acad. 

Sci. USA, 87 , 9524-9528) I^TOfflJ&ORN A# 
M&T5 0. 1 0. 5. 03C-/1 0/il t^^id 

lOmM Tris-HCl (pH8. 0) 

0. ImM EDTA 

1 0 Ou 1 /m 1 ifRNA 

30mM Tris-HCl (pH8. 3) 

5 ' -ATTTAGG 
CTCCACC 

( 5 ) if— ^^-tTJ^TO^frTPCR^ff 

PCR^f 

(a) 9 5°C 9 #19 

?l#^#lilT^) (b) - (d) J:9J8*1M?/1'£4 0 

(b) 9 5-C 3 0#|8| 
( c ) 6 5*C 3 0#fa1 
(d) 72'C 14HB 

( 6 ) %hfitz p c ROTS 70//1 tcTiaffl^te^ 

goes 6 5. 3 u i l ; cry^mzmwA-yt^m 

75. 3mM Tris-HCl ( P H8. 0) 
1 5. ImM MgC 1 2 
10. 7mM DTT 
0 . 8 6mM NTP s 
4. 3mM X^/liy'y 

2. 2U/jU 1 RNase Inhibitor 
53. 6nM YO-271 {A >9— 

5' -CTCGC * GGGGGCTG- 3 ' 

•t) 

(7) 3l#fE#. ±I2RJE«(=3 0U//z 1COSP6 



1 5 OmM KC 1 
13. 6mM MgC 1 2 
4. 3mM NTPs 
3mM DTT 

3U/ju 1 RNase inhibitor 
6UA1 MMLVi£iK^¥» 

3 . 6//M y°=yA~?— ; 

5' -ACTCGCAAGCACCCTATC-3' 
( 3 ) ? 7-fcTJ^lT^fr-Ci£te¥RJS 

4 2°C 10*i 
9 9°C 6*61 

( 4 ) jaTraHJfiWP C RRJESS 6 0 // 1 fcSHmLfc. 
P C RRJKifcOfflJit 

lOmM Tris-HCl ( P H8. 3) 

5 OmM KC 1 

1 . 6mM MgC 1 2 

0. 0 2 5% y—f-y hP-4 0 

3 7. 5U/ml *7hXj'-l$lTaqDNA* 

0. 3/iM 

TGAC ACTATAGAATAC A AC A 

ATAGATC ACTC — 3 ' 

RNA^fW5- fe'4 . 7// 1 ^^JUtT^il 4 0/x 
1 fc U 3 7iCfcT»mie*3 O^HSHE-^-Ufc 
(JKB«JM 90nm, MfcH 5 1 Onm) . 

[0033] (8) oa\L°-comi/&mum L &>tmmm 

[0034] 3 04HBIt*itt4ffi3eittSnt«taj**ei2 
CiS Lfc . 103 tr-^a^friJiMi oat-t 
«6£>;fi (ti^sg. *S?MPl%) , l oav-coffl.fr 

MfHCV RNA36^ffi^rifiT*ofc. 
[00 3 5 ] S P 6 RNA^y^7 — fe'iO^JHiSf*^ 

A7o7^f HT^ftfeUfc i; § <7V S> KfiHfcft*»fe D N A 
[00 36] »te#!l2 

*«W<^W*ffifcJ: , 9«'ffiCMIf^#Jfll«2 O^fr 
£3SI5e L s flrJEoH c v R NAftjij^ 7 i (r yy y 

[0037] ( 1 ) wwffiaEavHa«raaaHB*tffl^ 

«ttCS!jrRfei*Jflli»2 OfcflOO-HvWU 2 0// 

[oo38] ( 2 ) ±.mcomm* «/ b zm^tzmmzte 
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[0039] ( 3 ) *mnzts\-ix\&* m&Lfzwmm 

lOmM Tris-HCl (pH8. 0) 

0. 1 mM ED TA 

10 0/xg/ml P^rRNA 

ImM DTT 

2U//X 1 RNase Inhibitor 



( 4 ) TfjJRdr .y r£± OPitt ( ) fcfljESftfct* 

flcfcowc, KJtBB#ffl3 04HBte*JJtftffiKilBllIiJtaj 

l , imiM^^)^ . ( s^±ijp«¥ferti ) + 3 x 
mmmm) z^mco^mmm < 3 . 3 > t u;. 

[0040] MM* v bkW9m**U&Frt. Tfrflft^ -v 
hV (+/-) tfl£$Mi,«^fl£fiStL. Fitt 
(-/-) RtfHHS (+/+) fc¥'JS^ix^^cotov^ 

t mmcr>n^mmb tmr & t » s 1 . 3 % 

( { (4 + 9) / (7 + 9) > X100=13/16X 
10 0=81. 3 ) TS>oJt. 
[004 1] 
[II] 

















+/- 




It 


1 Ampiicore 


+ / + 


4 


0 


3 


7 


I 




0 


1 


3 


4 




0 


^ 0 


9 


9 




1 It 


i 4 


1 


15 


20 



[0042] JJLhi 0 , #&HJ!«#*W&i&*. 

[0 04 3] UlSfeM 3 
*&BJJO#W2fS;(= ± D ffl^BUfltH C V RN A * |g 

[0 044] < 1 ) ffl^SUfleHCV RNA (Jfflffi£> 
CDJ&*#-^ 1-1 8 6 3 fc-frtt ) iRNA#W? 5 
0. 10. 5. 1, 0 3b°-/l Oju 1 t£rl>J; 3(C# 
R U tftttfc Ufc . Srti , R N A#f?M{iH5fe#!l 1 t n 

5' — GCACTCG 
( 3 ) -tf-vy^-f ^7-tTTIB*frtTffiiK^RJ5E 

4 2*C 1 O^PhT 
9 9°C 64MS 

( 4 ) Tl£fflf£<0 P C KBUSm. 6 0 ju 1 £ SSJU t . 
PCRRjEa&TMlBjft 

5' -ATTTAGG 
CTCCACC 

PCR^fr 
(a) 9 5'C 94MB 

lilTO (b) - 

(b ) 9 5°C 3 Of^fal 
( c ) 6 7°C 3 Ol^fal 



( d) J:DjR4lM?fl'*4 



[0045] ( 2 ) Tteffl(fce9MJi£3K5 1 SrPCRffl 

fa-^t^L, <r*tfc«wci ox* i ^aawufc. 

30 mM Tris-HCl (pH8. 3) 

1 5 OmM KC 1 

1 3 . 6mM MgC 1 2 

4 . 3mM d NTP s 
3mM DTT 

3U/^i 1 RNase inhibitor 
611/7*1 MMLV3t$K^Pfg 
3. 6/xM 7°5^f-?— ; 
CAAGCACCCTATCA-3' 

lOmM Tris-HCl (pH8. 3) 
5 OmM KC 1 
1 . 6mM MgC 1 2 
0. 0 2 5% y-f-'-y bP-4 0 
37. 5U/ml *7hX^-ffffiTaq DNA 
fe'O. 3// 1 rot-i'-r^v- ; 

TGAC ACTATAGAATAC A AC A 
ATAGATCACTCCCCTG- 3 ' 
(d) 7 2'C 14HST 

( 6 ) # tltz P C RKJSrfg 7 0 ju 1 fc<g^JSffi6 

5. 3u l S«£-U ifi*»JBi»t3fe8EtH^t:T 3 7 
°C fcftift L feSbieKI -fe A- fc j@f L . K^MJEEffiiiWfi 
Ml fcH«T*4. 

[0 04 6] (7) ±IBRJtWgt 3 0 U//x 

1S0SP6 RNA^W5--fe'4. 7 // 1 £SsJnLT 
£S£ 1 4 0 ju 1 k U 3 yCfcTgaSfig* 3 0-5MI1 
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^E-^-Ut (Bim.M4 90nm, ^^M5 1 0 n 
m) „ 

[0047] (8) 03b-«ffi^iiMO^^«2p« 

m^ht^, (^M) +3 x mmmm z^mnm 
[oo48] zmmz^xcrymytmnub mmm^m4 

~otz« 5r7fc-T1i-e#1^^8 7. 5%j^aj^l£-C#> 
[0049] 

•v— U ■ U V^i: V to Wfe* ft a «£® ±3: 
[00 50] -ftch-ib. ^mmzi.ti^. rn-/*SR 



[00 5 1 ] ifc, *^BJtJ;^{i\ 7n-^l£i 

7D - 7' t 0«£flsj& mz W§*t? MESO^ 
co^-ft^iffls-rs ^fcfci-^T. PC R«fc7°54 

mmmzftm-&ztimmx*fo&, s^t, *swnfc: 

iixfef, RNAM ■ ilJ5tX*I(i. DNA4iIg«|? 
[HiS^>1i*3rRBB] 

[HI ] 01 t±K«+««W89»3&*-*«R NA«f& 

[H2] H2(4*?fflB<^«f*ffifc:J:oTiB!ti*HC 

St^-^II'C&So HI^K *SHtt(±. in v i t o r ofe 

[03] H3l4*5KB^flB6rffifcJ:oT*aiii*HC 
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